There is a common prevailing perception that humans possess a species-unique population-level righthand bias that has evolutionary links with language. New theories suggest that an early evolutionary division of cognitive function gave rise to a left-hemisphere bias for behaviours underpinned by structured sequences of actions. However, studies of great ape handedness have generated inconsistent results and considerable debate. Additionally, the literature places a heavy focus on chimpanzees, revealing a paucity of handedness findings from other great ape species, and thus limiting the empirical evidence with which we can evaluate evolutionary theory. We observed handedness during spontaneous naturalistic bimanual actions in a captive, biological group of 13 western lowland gorillas, Gorilla gorilla gorilla. Our results demonstrated a significant group-level right-handed bias for bimanual actions as well as for a novel measure of handedness: hand transfer. The two measures revealed similar patterns of handedness, such that a right-hand bias for the majority of individuals was found across both measures. Our findings suggest that human population-level right-handedness is a behavioural trait linked with left-hemisphere dominance for the processing of structured sequences of actions, and was inherited by a common ancestor of both humans and apes. Ó
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Historically, researchers have argued that population-level right-handedness is a human-unique behaviour, underpinned by an evolutionary link with left-hemisphere neural regions dedicated to language processing (e.g. Broca 1865; Wernicke 1874). Approximately 90% of the human population are considered to be righthanded (Porac & Coren 1981; Annett 1985) . Additionally, about 95% of the right-handed population expresses language dominance in the left hemisphere of the brain (Santrock 2008). Specifically, the inferior frontal gyrus (Tomaiuolo et al. 1999; Robinson et al. 2000; Keller et al. 2009 ) and a portion of the posterior temporal lobe (planum temporale) are proportionately larger in the left than in the right hemisphere (Beaton 1997; Shapleske et al. 1999; Sommer et al. 2001 Sommer et al. , 2008 , and coincide with the anatomical locations of Broca's and Wernicke's areas, respectively (e.g. Horwitz et al. 2003) . The commonality of the human left-hemisphere bias for handedness and language processing has perpetuated a theory that lateralized motor action elicited by cerebral lateralization for specific cognitive functions is unique to humans (Warren 1980; Ettlinger 1988; Crow 2004; Schoenemann 2006 (Wundrum 1986; Hopkins et al. 2003) or bipedalism (Westergaard et al. 1998; Braccini et al. 2010) . However, the emergence of handedness and its evolutionary relationship with language remains a controversial topic.
Lateralized motor action underpinned by cerebral lateralization for specific cognitive processes has now been revealed across a range of vertebrate ( 
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